U L OIL* UUJJ. 



i& v 20b 1/ 10/12 ; 



BS.eS'..; 9-5-200 1r027640792 
gJggJtt : 2001. 10; 11 ; ; '- 
2001. 12.11 



CHS.IE1 




135-748 




. . . ; 4:A];: ; A1S[ ? ^£11 § 648-23 OJ^SS J5 : : ••• 



^XIEl^f ^SlAKCSUHlSE: 119980002758) 
£ltfaS5j) 21 IS;'. 

^£~-JCTfl q^1g 648-23 Ot£HJ£T 15g 

10-1999-0051428 ^ 






6352). f?§0fl 2I8KH 01 ^ 

y^Ai sEfe/ai ssa-ib xiissfoi- 



[01 4?] 

01 ^S!' 

10-1999-0031 192S(S?H^ 51 *1I ^2001-0011701 



?I ^^E^o^L^r^S^^ Si Son^vviiwia SM.U5)9J 3SA10II SSI SHIM 




2H 




g«! m^ggJtH^ H1 10- 1 999-0031 192S ( g 3H Hi S ^2001-001 1701 S, 2001.02.15 SJH) 



2001.10.11 



ma. 




* 



(12) PATENT ABSTRACTS OF KOREA 

(51) Int. CI G06T7/00 

(11) Publication number : 2001-0011701 

(43) date of publication of application : 15. 02. 2001 

(21) Application number : 10-1999-0031192 

(22) Date of filing : 30. 07. 1999 

(71) Applicant : 

Korean Institute of Science and Technology, Ho Koon PARK 
39-1, Haweolkok2-Dong, Sungbuk-Ku, Seoul, Korea 

(72) -Ik Jae LEE 

Jukong Apt. 310-301, 20-9, Banpo-Dong, Seocho-Ku, Seoul, 
Korea 
-Yong Moo KWEON 

Taereung Woosung Apt. 8-801, 254, Gongreung 2-Dong, 
Nowon-Ku, Seoul, Korea 

(74) Attorney : 

Sung Min JU, Soo Gil JANG 



(54) METHOD FOR EXTRACTING FEATURE VECTOR FROM COLOR 
IMAGE AND IMAGE RETRIEVAL METHOD USING THE SAME 

ABSTRACT 

The present invention relates to a method for extracting color and 
shape features from a color image by using a feature vector considering 
simultaneously color and shape information in a feature extraction process as a 
pre-process of contents based image retrieval system and an image retrieval 
method performing matching of images by using the feature vector. In the 
method, a color feature can be extracted from a color image through a 
nonuniform quantization of the color image and generation of a NICO 
(neighborhood information of color histogram) matrix and a GICO (global 
information of color histogram) matrix, a shape feature can be extracted from 
the color image by calculating an IMI (improved invariants moments) 
considering the overall outline of an object of the image and an IMI by each 
group of a dominant color, and in the image retrieval method comparing and 
matching an image stored in a database with a query image by using the 
above-mentioned extraction method, a similarity of the query image can be 
determined by matching color information through a component value 
comparison between the NICO matrix and the GICO matrix and matching shape 
information through the comparison between the IMI and a coefficient value of 



the IMI by each group of the dominant color. Accordingly, the method for 
extracting a feature vector from a color image and the image retrieval method 
using the same in accordance with the present invention can have a higher 
retrieval efficiency even in variation of a color histogram due to noise addition 
and variation of a gamma compensation value. 

A perspective view 
Figure 5 



Specification 



(51)°lnt. CI 
606T 7 /OO 



AH 8 ^^=? o\m^2m 39-1 
(72) BS» = 

AH gsgA|AHS?e>aS20-9^gOfEfE3E+ 11310-301 

AHS^^AItS! : ?SS2e254EHS^SOtme8S801fi 

(74) CH£I£] 
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a lu S g« AI-S2I SXH£I S§°J aSOIIAH aaKcolor) ESK shape) ifil § 

IicT^— SeT. oisstfe aa aaa aa a S8 *a *• * ois «a «aa ms»« a«a an 
a JT aaoii *a 2010. aa aaa aa is *• »bs a* 2 " »»» * 

mCoTtolghtorh^od Information of Color Histogram)!^ * GIC0(Global Information of Color Histogram)^ a*. 
Invariants Moments- IMI) S -r-H (dominant; -> _i«s a ^irnsHBioi ah~2v 

aeaoi aioia wioi-uim aaa aaa as. a«« ma saw* a* a* »hs M.coaaa g iooj -j ^ 
a6H aa aaa aae is sens » ^(dominant) aasi * nan is seossi bin 

"sa ao^aasi ^« get aa 8i*snei<histoQra.>a aaa eaA. 3 ifc a?oii ushahe ch^ aae 



.£5 
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E 1g ijH^oi mg S ah ai^us uauife 

e 2^ atfouAi ahs as so> saat»oi/«i swat aa9 a^sneisi sag uaa hmh. 

E 3£ S^2| * 28 §21 WSfflfe 83S UEJtf M^E. 

£48 g ttao ,i mst saa vsi si a if *s aa« uauit s^e. 

e 5t g ataoii Dst £ 4°i era a 28 *s *• »ei *se a** aasi s^e. 

E6 °g ttsoii msfe nico ete uaa oiiaie. 

E7 gg ^ 9 o)| ifsfe gico si asi uata oiiaie. 

<EB g ^ 2 ¥S0 || CH» ¥S°] *!g> 
10 : S# 

20 : sa eai 

30 : ^ ^2.f2l 4= 23 B3I 

40 : ^* 9^1 

50 : GICO SI g«2t bia B5II 

60 : nico si seat bin sai 

70 : IMI 311 ^ at blia 9311 

80 : MS 2S!I blU 

90 : il 28 ss sme an eai 

100 : 11 

eta oi ^mtr ?i& m J »o/sf saw* 

m ««o ua J]W 9 * a«n A|±H2| SXIBI 3»S0I|AI UBl 28 §£I SAIOP 331 » H§ WS»fc 

:~ ; 2 Y , a ™ »*» s » »*. .a.. a a« « ^ 

r«»fc aa. a *a mam ms»« a* qioiemioi-uioi ass aaa a«m a si aaaa it a a 28 



JwS! S6KJII CH& 3*21 = * ^ffllOt »fc XI U 2 SICK 

«;;":«o: ««» «. «*«*"»>■ =««-"„" ;.r.w- Zl* »u" 

« it a -as aauiMAia taa oisd.ansi.tion). aaitot.ti™-) * mn**M« -a-'"- — 
msm ua mas ^-jss e a a a* »boi aw ao. 

,6, SS5S?B Ita «8« "J8i «8B ™ S " aBIS 

iaB S(11 . J S .ai„ * D.H.»„-. "Ceo, .n*..™-. !..«»..«. mhTJZ 

(cumulative histogram) a JSi AfrgotSD. 

5, ga tPW a0( SSta-a """'"f'^/f^ .^ol »«7scen.)0IU .»(°b|ec. ma ua«»s aa oi 



01 018 8S OIOIXIB S^SI XH498PI (MB 30 SQ. *8I, B3 8S *^A|0II AlSSWMte 31 3 1 Oil OS awatOI O 

s^i nsoii oi a & aofatai ass ssHoma s*r» si^sna bin asoi oi^ch§j ^ aa. as «i 

^3HU« SSHAH aCHXI2, 01 3^0)1 ^3HLH01I AtSSte ^HSWOIOII °l SH AH £01 MSBOI SSSD. 01 

□i ^a asoi cusHAife oiae aoh hs»oii ens §a§ as 4* a:>i rasoa ima ass «»i*!2£ safest 
s» as asas asoi aioiamioi^saoi usaoe, 01 Mga aw as&s g- ^ aai ao. 

©ej/H. ± SHU Oil gJ^Elfe aSOl OiE! gfOrStOII 2I6HAH aSSSifeXI S 4* OH SOII <H(B& 30* MSatOIIE che 

se eisg^i s^s 4= as sunasoi lesf^i aao. S2£, a&oii ahs as sai- as 
smouH ^cHxife assi si^snssi asii e 2011 u&y«a. 

IB , a y i*a ^S »fll» B!»AI3lfc 2e! 01210112 SfllSI flflU SS2| ?a § shi ss 

4= sife 3iE ms8t/:n sick 

deiai, oiae eei *se*s w§si rasi ess ^ssk ^ aa sasi ^§§ am* ss hsoim. 01 2a 
a SS ais»°smi »ei ^s§ asiAisife eejoii hish eiie &a m^nm §ai oie S2 bsb 4* aa. 

i§l. SI CHSOI SH(trade mark)2J §?0)lfe ima CHSOi Q8& §EDB XIU Sfll8£ ^S9CH 2131 

oil siej §s2i ss sasj aeroi a* asawi ao. 

Sfa SS 2S AJ8& 3S 8rS2£AH HIS! S(A. K.Jain 91 A.Vailaya, "Image Retrieval Using Color and 

Shape" Pattern Recognition, Vol. 29, no. 8. page 1233-1244, 1996)S S?l ±2K>! §21 aS ^S *8 »S§ ^ © 

turn &a si^sna °ja^d aaa ss saa ?i& as si^sna eia^na ass Msstaa. hi a 21 as 

R G » B 0l¥CHIIfe &a LH0IIAH 2* ^0)1 QI6H 2*2* 163H2I S^S 3S8 U¥t 2§ g»»B 

as uVchs 483HHI naoii aioH si^sn^s ai^woi «ta si^sna aasiu uvoia 483Hsi ns 2*2*21 si± 

§3g§ AHS MUSK* »a ^SB *S8HH, 3HU 33l£ SB?! (Canny Edge Detector )B AhSShOI gj^a S^SI 3 

J^I^S *eSI2 363H2I 3 S Oil CH6H 331^! SIASUSS Tll^ShOI S3(l^ 8l>i£Iia ^^SIH 36?H°I 31 

2J SI^SD^S AH£ UIJ2SI01 28 ^Si ?§M, S# QIOIEI tHIOI^yoll BS8 S6rS2| &a SI 28 ^§1 9 

si s&ai aa * 28 PS2i Tiaa si^mw a^ai sus ^ssite ssi aa bsib ssh sis s^a ^ai 
s s^sife s^f aaoi ^HAiaci. 

nau 401 ass a«2i aa ssoii as saa ^^isioi 3^21 sis ^axie, sshsi sa sa» oise as 

a ^AfSMI 3i °JIim?\ (Uniform Quantizer)^ SSH 3SZ!2| SI^SH^ din aSS A r gm2J3l tCHS 

oil aa §i^s3^ xixiifl e&Aisite aeioii aisHAHfe eiae H J§§ uauife eaoi hd. e& eg saa ^ma\ 

aS°SAH 3HU S3lld 0IS8K)I S3I^2| aSf 5IA£3^S MS»a3l ffHSOII LH°| g^|2| OISOII 

t ^s^3^ axis* saisi asoiife 6r&si eiae es§ eoi^ ass ^jxm hd. 

S.HS. SBH a^2l 28 ^SS ^SSIb SBSS* 3fS ^a AlggE! sajM(Moment Invariants), MeJ 2E 

(Chain lodef AU0I3 S^MCZernike Moments), saCH HAKFourier Descriptor) S gOIIAH MS EeHSfe S^UJOil 
AH SAI2I aa(rotation). OlSCtranslat ion) , (scale)SOII 8£& SSS 3HIESAH -SI AISS 3? »S 

ass acf H|j2 oo|a 3^12 oiolk MS EeH^fe aSLH2| SXII Ul¥£h e^t! (contour > CHI oHSSJfe EE ^ 



s ttsoii OS aa a^as^a «ta sa 9i ag saa saioii aae ^s bibb ?tsib ass. hsi (Hue, 
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Saturation 91 Intensity) it Si SZ.HJIOII/H 2,^21 4011 018101 B3 8 6*2| U±0|| CH» 3»SB §6H si±2i 

asi nmm aasa, -fesss 2* neon ch& si^mnijs jo^skm. aa a a 21 sa ^ei°j Nico(Neignbor.hood 

Information of Color Histogram) Sfl % GIC0(Global Information of Color Histogrm) ISMS ^#Sffer it Si 
B3||: SB *S 3 311 Oil Al 4PI NICO tSil£¥EH S£f2| =^B §§S r fe B3tl: Ba 3&LH2I S»I.S| S 

3f£0U SHSSrfe SJihgg CH4f2£ if&9 MS SeHM( Improved Invariant Moment :IMI) 311^8 §§H gxl|2| 
gjtfg *§8I2, 0l£l 1139 ^fl ^£I^S 3ISS SHAH ^fl BBrB 221!^* 3]|tf8r01 ^91 BE* 21 3HH3eJ 

S i» dg * S8r fc 28 ^§ eai; a a b^iouh a si 3321 nico si gico mm gm&m a 

3 BioiEHflioi±moii ass 3321 nico as gico tan seat mas tsshfe eai: 29 ^a B3hoiiah § 
si 3321 1 m 1 ai^a* a; ¥?i sa sbim 311 4^21 uiae as r fe B3ii: » 3«^ sa » 29 aim 1 

3*2* 43rXIB AiS S°) 3331 33 0101 EHHIOI ±LH°1 33^2] ??Ar2fi SSShOt S^i 3 38 SS8PI 

fl& »£r si ^§ se, saie ^3 b3iib ssea. 

s B82i »usi 33011 □ §>• ^si ?i§fe sxhei 21 s chi ah b£t §aa 28 §ai saioii nzim 

^B^ej «iei« ^asrot ois« * um j\& 83 2*1 ss§ niisffe 2oicl 

s saei as ^sis a &21 bej =§s cm . uies a»» saei aigoiE-e^ 8»»3i(LioycHiax 

Quantizer)* 0IS& SS^eJ BEU- 9»». ft! 9»»8 S&2I 821=1 55 3S8 295131 flff NICO Si GICO 

sh MS oissroi. seH s^i 8B2i saise! S82i §3m soi ss3t2i es^ as it a si^sniy axiiB b'sai 

9lte eoicHI CH5HAH CHfltt 4* 2J°ffl 2»S SOj Ba 33 2^ SSS SCHAIfi 4* Sit itBi 3321 B 

a s§ *S Si OIB 83 S^i SSS -HlSSIfe 30IQ. 

s ^ g o| gc a#2i 2 o t s SS * gs ra> %m m sxgsi aai s^s n&5[^ Me 2ei!M 

(imi) si aasi 3| mi 28* namfe le 29ns hii »ee oisskm. sbh aaaai erase! a 

4r L4I *gi|2| aSOII CH6HAH2 BSSI3II ^§SfSAH ^S atHf2£ 88^8! SafS U&a ^ 2i°ffl ^2 
S£f «»B2| 3Zh3 §fii OlSff UII!« 3ffe3il Slfe 28 ^§ SB % OIB ttSff 8« S^! SSS »ISSf 

3101 D. 



£4 =g ^goti crjsfe a^si «a s 28 *s sss UBUit 3H^5iei a^2oia. 

s ^S2i sj 28 t§ , §2i a^oi a?hus gj^gcn c\x\msiat: e3ii(io), ci 

jib a4f <yss¥EH a#2i a st ^§ o-ej nico a; gico mum aas r oi ^tss^ sa ^§ B3ii(2o). &^i 

aa s S e^g ah^ei NICO tyH£¥EH ^fl BErSI §38rfe Eh31l(30) Si gJ^a CIIIB 8& as^^EH 

8^21 28 ^§ ai|&8! »«S IS 22!!M(IMI) Si ¥?l BSrH MS 2S!!§i 311 ^8 r W ^#315= 28 B 
311(40)^ ^?^@Cf. 

2 6 ft! 2 7S &OI NICO 8^ ft! GICO S1I2J 0ll> UBfcfl OIIAI20ICK S BSOII Dgfe Ba ^§ B3II 

( 20)S 2 4. 2 6 Si 2 78 S2S 8r« tffflBe, SUA S*!S Olfe RGB it Si § 2.KMI _ » 3 8KH 

SaSJS gen 2) SB-I. eJ212| A|2|2! ei^J SSOII ^AlSim ^ ^0I A|2|^2S ^^^ei HSI (Hue, Saturation 

Si Intensity) it SI S21LH0IIAH 3 4f iiS2J 3»»» 3ISS 8KM HSI B& SZ>6fOI|/d 2f CH8 r 01 8»»« S6H 

□ 11 g§a|2» Sffe 310ICK 

s ttaoii in = fe sa B3ii(20)fe sa a»» B3ii(2i), si^sztii «ys b 311(22). % nico » gico isi 

B3IIB SBSD. 

B£j a»a b 311(21 )t gJ^a a# iisi oiei §sh^b nsoi oma a^si »b ssi na^sjoi nmm ^ssai3i 
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fe gf»a B 31 £ AH , ti\2m® gfMl ?l» WISAH iHSOIE-e^ SJ»2PI(Lloyd-Uax Quantizer) AfgBO. 

gfXrSPIfcr HSI 21 4011 DtoH 3SH01 2t 40IIAH2I g2 HIS 2»(Mean Square Error)B Sl^slofE^ 

a^aSKX SS3£! ^g(partitioning)0l ^8^1 BQ. *8I . £31 dl£g S»» B3lfe HSI it Si SZIOII/H 42| 
& OH, D§ ¥ 4011 HISH H4 S^OI °J2}°| H 311 Oil Q 381*1 Bi§8|3l QHSOII H All H 81 31 UVHQ. 

□ g:u h^qii CHSHAHfe 431, S4 SI 14011 CHSHAH^ 2*2* 23121 UVOI/H £¥ 163121 311 4S«»a. 

HSI 4011 CH& 8l^£3iy ^£ B3l(22)fe 163H 310II CH& ol±£3i!S 3lt)5lfe B3ISAH. 2J^£J S£2| Sfll Sl± 
gOIIAH HJ\ HSI =t 4 Oil CH8H 310II ^Sffe Sr±2| bISS 3l^8rW SHI &±0II CHS MS B£W ^8lt 

S ^Slfe 3JOICL 

SEff. s tfssi a a ^§ *s aas uieg gf»»s nmzisi gy» ^ii aaises*i sa*& 8i±s3i! 

§ goj, s^ns.hE ^pgff 4= 2?rXI gfg°SAH N I C0( Neighbor hood Information of COIor histgramJSH ^£ 
B3K23) S! GIC0(Global Information of COIor histogram) Sil aS B3l(24)» CH S & & Q . 

SH , S»SJS! 312| 33I&0II 2Jfe Sf^S^ 0l5f8rfe §l±m°l HISS 3l^8ri= NICO SSI B3ll(23)fe DS3 

ijs B3is mmsi^a. 

© aa a§§ :hs ^chs sas neon cue- aioiasdabei ing) B3i. 

© a* 3S2J 33I0II CH98r = »±gOII CHS OIS &±S2| 31 BSI ^eJ3H>. 3 31 S*S2| =^fi ai6h»te B3I. 

(D a«i s^oii ndsi n a oil sHsaifc aia diss 31^3101 SH21 Mai ssatoii w aiastt B3i, 

© 2f 31S0II CHSH OlSSrfe 311^ EM lf±0ll Die} HI ii 31^6101 «BSI HI CH =t «* 2*011 ^ DISiSrfer B3I. 

© ^0151 3i 4* BM2| SDI %esi Q|2f SSiiS dlCH^ gS3i°S OI^CHS! §» SH aSSffe B3I. 

E 6fe NICO 8321 04IB UEtfctjP. aiOIMUS ^3 94121 Wife E 6(a). OIS Bl&°£ NICO 83£ E 

6(c). E 6(a)0ll EAI@ S^£l •rCHWOI OlSStfe E 6(b)0il *W UEftHCK 

e 6(c)si asaissi si^s fissie, en. uzj- ssb§ aioisua ^ 3g asi 3^SEg^o^, □ 4=a a 

XII S^SI 3S &S. 4>2| dIS 5ll^8r01 2CHXI3. dlM^ SSStS E 6(b)CHI EA|£! aiOISgS & S^^l §31011 8H 
gSlfe & 4: 21 OI58lfe Sr4:. P 4£f 01 58hfe(4-neighborhood) 2, 5, 6 sf4i2| 31 9f^M8l3. 3 4=2r'Sfll 

ge^oii cum 3i as 4»2i die =?m°s.m aoiact. 

4^I2[ SOI NICO 3 CH2-T SSOI 8f»»S 31212) SI±£3i!S UEILH3, S^2| dlO^ «»OI 3101 

|gg s S^o)| AH aa gogg 51^01 3 gi0 | Ol^Sffe 2? 3 3113 8l±£315fi UEftbQ. If£fAH, S » 
'SOII llrEf SSi! NICO ISSS S^UI2| SZiOllAt ^ v ItVt 31^21 S^2|S! aSS, = 0IS8^fe 2I4:SB2| iSSi 
3£^8tfe &&2I SB ( local )S SZ.^ f £i UQMI ^ 81 CK 

1^. ^3ia NICO SMS Sard 7IS2I 8I^M3^ PISS tf£IH/c1 S 2.^21 ^ 3S^°| SBia * 2i 

31 aa. 

^ei«H iyi as B3i^ah, gfnaa ^ nsoii shss^ »i as2i a^at s seats x r oia oisti gico si a 

SB3l(24)fe B3IS AHSa@CI. 

© a»aa >is ^chsi ss2i sua 31011 rje aioisn B3i, 

© s»a ^ naoii 8HS8ife sr^g2i saats asi i v s ^^.^ 1 n 2a sen ^ a^s°i ass^oii cue seat 
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coah, M:b iejiffl hboii at safe s^ssi saaoii ch& aaat. o 2 s mm nmou oHSsife *r±g2i saaoii ch 
& s^ai'om. Rfe ia«H nmou m±m2i sets uamoi. ife r,oh ^afe s^sei *oi2, f(k. os en 
g x. y as&oio. 

•© ^ 3B0II CHSH <*Sf&i 1011 AH ^& 3*8 CrSHf 1^ 4»Sf±l 3011 CHgJShCH ^ 38^21 §3 »SStOII □& AIEI-B3 
□ ±@^(city-block distance)* &8 889 tUCH^ SSOII CH^Shfe EMI, 31 

I jbf Jg Qg > .y) — M<£x.y) 1 
DCMx , Ma) = A^+A^ 



OPI/H. M,(x.y). »fc(x.y)fe GICO BB2I 8011 3821 32 I2aa IS CHI 8HS8 r fc SrS S2&8 UEHHM, C N 

E 7fe GICO 88 21 £S£ Oil 8 UatSP. S»» a§i as* aiOIBU^ S&2| OH ^ E 7(a). 018 b|g2£ SSS 
GICO ISMS E 7 ( b ) CHI UEffcMCK 

mejAi aoi gico sie, n 8H21 chzj- asoi aioiMgs ^ 3^21 ssasj s^as uquoi s^r 

LH a§ 4^21 f5i UEfLHE* sfSH, blCH^ gSStOI aiOISU@ S^OIIAH 83 S Si^ * 

aa^SaTs^ bd\s. sssfaoi ahs as nsz*2i arass uewie* shsmi. s»ae sew a 

XHI oil AH x\T\m= £S« 2at 4> 21? I OH SOU 3£S(global)e S&2| SZ>=! M51 UEfUDil SQ. 
CHg £ 4 , £ 6 ^ £ 71 S2S 8KH . Sgf eai(40)B &AIISI tfS&D. 

s aaoii/dte is 2iii ajsskh sgf ^§§ ?§§ffe aea as 2?m sai maiea. 

XeJHH, 3IS2I g£ S2!!§i 2SAIS Er^ SE3 231 = (Improved Moment Invariants; IMI)S Olgit 2gf 

* S SB o a7| | ESSXI B!^ B3IK41). 8 XII SSfiJ B2K42) ^ Sfll gafOII tie IMI B 311(43)8 H&S 

a. 
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m\ i mi 3ii ^01 e sxiisi s^doii oHgshfe a^e&s aiass es^s «»t 201a. ray/d. imis oisskm a# 

LH2| gfllSJ **8PI flSKMfe BM2I £010* StfeQI, S at 8 Oil AH ^ SXIISI S^idS £31 

9IShOI 2iSXI Stf»(norpholooy operator)S MS8KM 9!6K41)S *8Ba. □ PS. 4PI. 0^»S- OIS 

sfoi s xii si ^s(42)s^. n*. hj\ s^as a«i e^oii aie imi 311 ^ e 311 (43)9 ^« 73hsi 311 

siab aaisie! sxiisi @3fd« ^s&a. 

, eB , as s § * s& 3iioii/H imib Atsehfc s?, s&u sxiisi sai*!°i e^s 6fitiafeaife s§e 

eoi sixie* 2* asmmsi as ^ss yasm seat b§§ assi xiu:a si^i mi soil, ^(dominant) easi 
3H «xjoi @3f S am a 3i estate at 10 aeoss ?-s& na^oi apiai aaa. 

m&M. s was ¥ai as ^§ »b°s/h. bbh mm ae«M aia eais m sseu. 

o^, Bet2 | 4, fi ISShfe B 311 (30) SJ ¥?l » a Wl CH& blH IB ^^2| OPh £ 7(c) SI £ 7(e)0B 0HAISQ. 
BBfSI 4= l§g &3I £ 6(c)0ll £AIS NICO 1S10IIAH §|^£3S0| teS 3i§ MglPI SSJS S& 33HS e S?( 
a 7(e)), feOI SI^SeHSOI kg 3§^°S GICO tSIIS §i§ *(£ 7(C) S5), b^si AfgXPI SHIS 

ge 33HS e aa@ gico mmsi wjy a 7(d)oii aAiaa. ois^i says mss°smi a&uisi a^ 
a a isi A^am 32 oiai se smbs 3HI3 hi a s«i» ^ sia^ stsa. 

mej/d. e 4011 aAi@ m& 301. &31 ^ »ata gs asu^fe &«rs nico mmm o\sm ^fr 9 ai 011 ah 

MS»(HI SJSH 0l£l goHS ^2| ^ SS(30)& *. Olfi ig°S 2* ¥?l V&HS 2S!!<= 3||tf(44)S S 

§n aasoi. n °^ sej 4Dia gggoi ^ sa =mu*7 21 401- ao. oaw, imi« afssus 
cms mspws a&mei s xii si as. ois -a ^aioii see as ^ easi *e*s 4= 9in aa. 

ass «£i- *e as 21 23ni» as ^§21 ^ft sag 2^1-7:1 °i st^as oi^cHiib aa % as 
§& saoii asKM a. 4 st5i sus as&a. 

an, ay sa agi afflfiB, a^s s^ei s^i s«°s?a ^sse ©J^ a 311 as ay ^* e 
ia'^flAH ssi sgoii as aei- ^sej nico a gico si as ^^rns, 01 mm SM&a a^ Qioi&uiioi^yoii n 
sa a^si nico ai gico sasi saatsi uunfi «»a. 

si aasi aaa-a^ -aioiEHflioi^uisi s^sj mm asst uias sspi ^sh sasiae! tssf3ii 
aa. 



(□hot j=jote) 



(Biar i* jOie) 
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opiai. W|> ^gxiom. Qfe as s#. ife a# aioiE^ioi^ui°i a&s ueilhoi. x„fe nico aia gico mm 

2| gg&g UEtfcHQL 

7~S~~~^'£^~J - 

gico sesi gsa*z* hihs^eh -ass a a aaom. eiesi at 2* gsaa 

j-^ 2*? ICQ 

^ G.I o,, o l01A|i W ,g ^gi| (tso 3311 tt 3 s ?. S^LHOIIAH S^f SX1I21 BEf ?SUI0ll UIS 

3 ^fe 3¥3f EI2. 3 B.H3I2I 3^ S&LH2I a* ^SdlSC* 9»»S ^ Sf&2| 3B2J2I 32*38! S 311 Oil CH 

H|gs%te 3^ aa. OSf/H. S*!8K3» gffe CH&j* *3 0ll OS* A) 2^°| 3hgxlS 3 8 SMI 12S« S^2| 
Iff SCHAIIJ 4= 21 3« 3D. 

JO> gfj^-on 2icn ah , ^gxi ws ?\mx\ %slq bdu m s*?. s&lhoiiaj 2* use* 21 si^ ssoii 
■digs ¥te 3^31 an, n emsi g? 21 us 2*21 sy? *aoii a hiss ^fe 201 sa. 

g ^goj sg §gf gjgg §21 g&a 3HSS S&2| l^dl- ^ S CHI CH& >l£l(distance)S 3U<^81fe NICO 

si'*~Gira°iyM ass* H12 b 311 (50 » 60) k &3i p^e^stoii «sn sj^oii 21 e mgxi ! ai w ? i\ g3nxife 
3igxi ¥oi e 3ii (51 sj 6Ds 

pggi got sg g & ggf ^fflMS. 3&2J H2I S^oS^EH & = i*£1 ^§ *S B 311(40) S ^ ^ 

EfVs 93« ( 30 m^a/H S'2| ggOII 2S ^§£1 I Ml K ^ &£K>II CH& 2^S1 ^ft8>e. 01 S 2ij» 

s^Tchioie^ioi^uioii asa S&21 i mi gi ^sh »£f2i 2e«M 3*21 uias sea. 

CfS2| ^a*&! 6011 218HAH 1°) g& Qt 01 E> bll 01 ^ LH SJ S&2| I M I ai^St bin. X CI-S3I- It 2 7011 2J5H 

ah°12| s^a g# aioiEimioi^L4i°i a«2i ^« vata sa sens 3ji4»at hisib mn\ ^shah 2,^21 3ti4»a2i 



01 31 AH. 

b 2|2|oi goj gya §m QIOIEJ-tHIOI^LHSI S^OII oHSS^ IMI 3||^S0I2, 
- -Z" fe imi 3U^S^2| dlilS^EH US Eg* §S2| g210ICf. 



• 



U Q.I 




S> cm f—M jy 

^— i 



Q\D\M. 



-Jls^jF j: ^ znz\ §jo| gM^ §m QioiEUfllOl ALH£] g^OII oHSS^ M£ 2 Moment Invariants) ^1 



*3 . 2| oo, ia seUM 31 21 21 d ! H2 ^ ^ £H US 2gf g£2J gnUOID. 

oa/H. g &321 esf ^§ sb a bis a^a a^a as* sssoii ae«M si^aa uims^ 

IMI HI2 B 311(70), ¥fl MS 2H!M ^ B3K80) - ^ AFgXF Q^QU 2| & m^xl 

w 3 as w 4 ^ gsHxife ?\mx\ ¥o\ B3i(7i s 8Ds ?asa. 

'se&. s aaoii/db £>oi gaf a! £gf i§ a^ei 4^xi a a as ah^ ssskm as aa m 
j\ «§h bsis/h sei ai ss as ??a>e mm B^ioom ch 

i§ B^too)^ 321 a&(Q)si- aioiEibiioi^LHsi a&(H)2f°i smseb ^Afa 
JI? j- g Q S o| ^sva. eaH ai^am. oi m^m mass ae 2^ s^smi sa. 



.01 51 AH , 
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-23- aS SS2| iaS¥EI £#9 2! OIK 



£3. J"fe aaa as §mi »e set ^Aiaa uaya. se&. «. *. w, si w<;= ^ nico tsu. gico 
gsn. i m i si i^g sa eei!M ?u<y ^aoii □& :>igxi« uayip. 

ma/d. & aaa aa * as §g shs 4?m sa- sbsi se aa. n a hi 3 a saie^ s 
&s §4}2S ueiuchi aa. 



gtssi mM 

s ttsoii msfe «a s^i sas a a sea as §ai sakmi nae ss&siej ^a?i aissw. oi * 
§ aia Afgg ?i6H biee sua aee! soia-Q^aioyd-Max) &n&j\m mmsm m.m^2i aa sm. 
gj»»» ^S! * 3 a 21 iz.^ es nmm naspi askm nico sh ai gico «bs ^gsiw aa 

sea 3iB}2s e s^i sii scHAigici. s§, as sag ^spi ?iohah ss ae«M(iMi) « a 
£f « ga £ S! iE i AhgsasMi a^as a^i soibah sss schaiso. 

'CEiaAH S US Oil Dlfe 3^ S SOII 2|8|S S2H 3*! SB Oil mUSKM Si4f SBh OILia S&W2I B XII 21 

aa, ois, si % 3oi Msatsoii 2isn b§@ s^oti chshahs s&s s^i iai £8 - siai sa- 



l a a S4I°£¥EI ^EIB ^SSIfe SB Oil 2JCHAH, 

hsi aa gzvmai ai ^011 ciisioi, aa s^2i s^ohi ae ui3S sxiae e§H 4Pi »±2i nee 
sm. saa ^1 zt nsoii me si^snss ai^aoi. 4Pi a a 3&21 aa *s *iaej nico si gico mmm * 
ssib a a 

aa ^S B 311 Oil AH £S£a 4PI NICO t!ll£¥EH *??l a£l2| 4=S USSIfe * 

fe^i aa s^lhsi s Hi 21 saffloii sHsaife &^§§ ciiaas aeystiMi) tii^s mm s«i2i a 

J,5joi s^^jg ^«sm. nia i§a &01 ^ b&2| ^« ^is^ °H ah , ^21 ^?i aas *» sw<=m si^si 
01. fe^i a £121 nm^zi s^as ?§§fe as ^s *s bii 

a aesife ^e} »a. ' 

's?a- 2. hi mou siou-i, -y?i a a- ^s B^iife, 

hsi ea^ss oi¥CHiife hsi »a sym 011 ah, 4f?i aa s«2i sxn a^oii chsi a ^21 aa nmm biass^i s 

9815= SXia B3II. 

A 0 | hsi 4011 chsh »sa 21^21 401 aa neon ^sife a^^i 01a oigsite aa2i aai a^oii ^sii= mmm y\ 

^3101 2^2t2| feOI HSI 4011 CH& Sl^SZl^fS ^SSIfe B3II. % 

«3i sxiaa it si 3§2j a5ii4foiiAH oigsife si^*2j hiss UEtuifc nico isi ss a»»a ^^2i aa □ 
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soil sHssite aa a a s^oiiah nx\ms= uiea uaut gico sis aasifc bm 
■ jEsajfe *s aa. 

3. H1 1 SOU 210UH, #31 21* US BSIfc. 

^31 &a a^uisi eaisi spi flSKM hssii ajswoi e»sxi a^s 4>«s*fc e«sn e# 

,B3ll. 

&3I S§£II 36!- 12IS¥EI ^£1 S4H4I2I 4.01 g XII 21 g^ag ?i5(fe B3I. 

aoi s xii si s^aoti wsmfc aiii oisskx seiMOMim fasten 4pi saisi axilla e^i 

□ I SI 3SH5! #31 ¥W B£fB S3 E0! = B 3Htf»fe B3I 

a H»8tt ^Ef aa. 

4. HI2S0II 4PI bl^g SH9 BSIfe Uiee «8H SOIE-^ g*»SPl (Lloyd-Max 
Quantizer)* Ahg5fi= ^§ ^& SB. 

S?S 5. HI2S0II SUOUH, &OI HSI 2* ^CHI CHS SIAS^ii £3£ B2lfe SSt 31i ^ 6PI H^OilAH 43H , 

a; i ^ chi ah ^ 2:1ns. ttsmoi 163H2I irssrt taiEf as. 

S?» 6. «3I HI280II 2JCHAH, fe^l NICO »3 EfMfe, »^ «»S HBOII CHoH 

aiOIBUS 615= E+^ll . 

feoi ^ 3ia aaioii oHsm^ sr^soii me ois ®±m°i ns ssi «sjsm. n nm ss ^smsi- 
B3i. 

feoi »g°i ch2[ asstoii axil a^oii chs waoi ^sh= naoii onsshfe a^2i dies ciigjstfe Bai. 

#31 tsasi maizt as gioii ^ nsscii pish oismfe nsssi aa »£oii chs hiss chss^ b^i, % 

^oia us 4- eg si gui gssi ch^ ssaa men at ssaes oi^oia sa sas assife bsib a&^t 
^§ e*iEf ^* are. 

7. feOI M2S0II 210UH, GICO SI £S£ B*lte. 

'm\ set gt»»a *s ^oia g^si s»a a a ^bo\\ a\m aioisus stfe b», 

a 0 | SttS ngoil 8Hg6rte slt±m°i SESiS PI^S SHAH ^ SI4;S2| ^S2iOI| CH& S^2ia S^2iS ai^Shfc 
B31I, 

feoi isms) ch^ gestoii ^.oi si^a ga-sfs chss^ b?ii. 

feOI SS2I HICH^ S Mat Oil ^ 3S^2| S3 a sat Oil CHS A|&|-«^ CI>iS^(city-block distance)^ SffSIS at 
S CHSStfe BSI, * 
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s§ as. 

§;?§} 8 . HI7S0II SiCMAH . &5I 6PI »&2iS Ps2| 4*af±! 1 K ?6HXID1. 

[^5fA| 1] 



[4 ,^ai 2] 



1 AO c&rTTe.??. 



2 



opi/h. M,fe mm 3 son 8H95H= st^ssi aaaoii ae aaaoia. ibim hsoii as ait a^asi an a 
oti oiii s^aoiDi. r& iera neon »*ssi s&s uerhoi. hfc aoii ^at a±S2i 4=0132, f(«, 1) 

g SHg »±62| x, y S22i£J ^§ «!E[ SB. 

3=?S 9. HI7S0II 21CHAI. AIEI-S^ a±@±B SflSS BS DS2| 3°S¥H tenuis. 

l^SfiJ 3] 

LUMx , Mc) = jVc + iV* 

'oniAH, M,(x.y). Ifetx.yJfe GICO 3 3 21 S Oil SHSSIfe 3S2| 3S «3&j» CHI 8H98I& SH 12^1 14EJ-LDDI , C N 
, I^S IS § &Sf2| 351 ■ UEH-Hfe eiJQ gfS. 

a?s 10. »i3»oii si wai. &51 stets is saist 3 ai^oi ^ 4010 ^ssoi itei 4*ta 

)*7 HI 4=5) Elfe US «!EI- ¥i aS. 

s?» 11. »b* a«on/H2i Mgsioi s^a 121 saaf s& qioiehhioi^uioii hss s&ai 

4=lS6lfer 2-^ as Oil 2iCH AH , 

hsi BZ.HJI2I mow chsioi. &3i »a s^fsi s^oii aeh mas snai ssh hj\ m±s>\ as* nmm 
ma. aa@ &5i ^ 3 a on □& 6i±s=3iig ai&sioi. &51 »a a^ai ay siBB nico si gico sses ^ 

gSlfe SB) B3II: 

&5| SSI- B3II0IIAH SSS &5I NICO SSHS¥0 S&2| 4*B ISShfe B5II: 

'^51 S£| S&LH2I SXH2I S=*6!0II SHiWfe »±Se>6 CH^SS iS Se«e(|yi) 311 US §SH SMI 21 

S Ml 2! 6! Saf6!S 3=§r§h3. Dl£l -^51 ¥^ ^^21 4=B 6HAH, ^2|2| ^?| vefa eS!S» 311^ 
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5101, ¥¥l I= V E|S| 3H^3£! §^£8 ?§5lb e?f ^3 *S EMI: 

^at us * g B5iion/d §21 gasi nico » gico ii asata s# gioiei mioi^moii asa s&si 

NICO 4! GICO §H SSSt blUB SSIfe EMI: 

#3i eg s§ * g emiohai ^sa a 21 ggsi imi 3ii 4- a si fe^i saa shim ai^ata- g# qi 
oi ei mi oi ^lh oti Hsa g^si imi 3i4=a> % 99i »ai ia aeiM ai^stsi mm« ssi^ emi; % 

Af 3 , 2|2t£| B y qj 2S ^§ bia 131 Si AiS £&8KM 4PI 9 SI S&jII- g& GHOIEUHIOI^UISI g# 

Ssi gAi£i ssmoi as 2^ la asstt % as s& sais is emi 
: : susife g4f a*? as. 

S=?» 12. H1 118011 2iCH AH , &3I NICO » GICO mm gSB bllHfe PS SI 42f 50II 2| SH ^2| 3S2SI a 

S2iOII CH& $?M£IPe! »£l £5^S S6H 4=18301. 

[4^§|^ 4] 

(^ef i=jOIS) 

[4: Sf A) 5] 



' 0 (yot i+ jOIB) 

OPIAH, W,, W ? fe 2[2f2| mm°i OR aSj» tllCHZt « SOII PIB ^=XI0IM, Qfe 3 SI lb S6f QIOIEHfllOl 

^IHS| g&M UEJ-LH01 . NICOO IBMalf GICO SUSJ SS^i UPIHH, 

c3. ^ * fe NIC0 lygo, asatsa was^a £B£@ ifa saoia, 

ST? 10 -^ gico sue si gsatsz* turnip £SS£! »a sesi iai upuife aa 2*! sa. 
13. smsoii SiouH, feoi imi ai4*a k 9^ asie is e^s 314^ dimfe dssi 4^±j 7011 si 

8H z^2| feOI 3tl4=^0ll die *?3£IP8! 71 £J 8^8 SSH 4=18901, 
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[^S|AI 7] 



CM 31 AH , 

^ t= 2t-2|o| |o| gAj qi 01 ami 01 °i g&oii shss^ imi ^i^soih, 

-^-^ -^fe IMI 3II4=&S2}2| dlUSVEl US 2gf §3*0101, 

-A^" 3 ^ 12) gAf G||0|EHfl|0|^LH2| g&OII oHSSIfe: SS E2!S 3H4=S0lffl, £,S ^1 ^ 

£|2| 4=012. 



. -Z~^ 2j ospi aS!!§ 311 4 s Ste 21 21 dliaS¥E) US 2gJ §S2| lii UEH-Hi= 

g ?Sf 14 X|| 11 »0|| 9iCH AH , &3I 2^2^21 AD\X\ S2J- SI agf dim 131 &3 AHS £ff8K)l SIS s^i 

gMg ag8 p| 2, aisx^i gjsis fe^i mi aiDtatoii n §2Ei ^gs^i askm 2*2*21 ingxi ; ,w ? , w 3 s %m 

¥0imfe B3IIB U 5S»t S# »S . 



15. SI11S LHXI ai14»0|| &0UH. &3I » 2S ^§ HI 51 13fSJ 431X1 £8 AHS 5S8I0I 111 

aa g& s ssstJi sie aai- a es? us- i§s assi son 216H 4>«aoi. 
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a :>i ah, 



j- -i= nico * gico mm gest diinsva gaoim 



C3 . JT 



s&. w,, *. w 3 si w 4 fe z^2i nico mm, gico «a, imi » ^ Bef« ss sens ijuwi cue* ueh_h 



£&1 



•a-* 43 



*I3 43 



^4 



£S2 
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Y-100 aJS. ^ :^#*HH^ ^sn.^ 

60 r 
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